STIRRING PROCESS.

moved from one furnace to another. (Fig- 34.) Different mechan-
ical means are employed to impart to the stirring tube the desired
motions. A rotating metal plate can be used, to which the cold end
of the stirrer is attached; and by an automatic screw feed this end
can be made to describe circles of continuously varying radii if
desired: the middle of the tube is pivoted on a metal pin which slides
in a groove that can be inclined at different angles, thus imparting
the desired degree of up-and-down movement to the stirring tube.
A maximum up-and-down stroke of the stirring tube of 4 to 6 inches
is about right. With this arrangement the curves described by the
stirrer are approximately circles 23 combined with the up-and-down
stroke: The stirring machine is adjusted to proper height of the
stirrer by means of small jackscrews permanently attached to the
framework. Similar motions of the stirrer can be accomplished by
means of systems of gearing (planetary) and have proved satisfactory
in practice. The curves described by these systems, especially if the
axis, on which the rod is pivoted, is fixed, may depart in shape con-
siderably from a circle. The requirements to be met by the mechan-
ical stirrer are: Ability to impart to the stirrer approximately circular
motions of different diameters; at the same time an up-and-down
movement if possible; variable speeds varying irom 30 down to 4 or
5 revolutions per minute (speed preferably continuously variable or
if by steps, by at least four steps); stirring rod easily and quickly
removable; ease and certainty of manipulation. In all mechanical
stirring the stirring tube should never approach nearer than 2 inches
to the sides or bottom of the pot.

The significance of the stirring process is best realized by analogy.
In the case of sugar dissolving in hot water or tea the obvious method
to expedite the rate of solution and to render the solution homogeneous
is to stir it vigorously with a spoon. Similarly, fine or heavy striae
can be absorbed and the glass rendered homogeneous by effective
stirring; but this stirring must be done in such a way that the
different parts of the melt are thoroughly mixed and at sufficiently
high temperatures that the rate at which diffusion acts to eliminate
differences in concentration is sufficiently rapid to enable the glass
to become homogeneous within a reasonable period of time. The
higher the temperature the thinner the metal and the more rapidly
are the differences of composition eliminated by diffusion. The need
for an up-and-down and an in-and-out motion with a stirring rod of
sufficient size to be effective is evident. A homogeneous solution of
silicates can only be obtained by proper stirring methods applied at
proper temperatures. The solutions are not individual units, such as
crystal compounds of definite compositions, but they are solutions of
silicates mutually soluble which dissolve the one in the other and finally
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